(19) 



J 



(12) 



Europaisches Patentamt 
European Patent Office 
Office europgen des brevets (1 1 ) EP 0 655 222 B1 

EUROPEAN PATENT SPECIFICATION 



(45) Date of publication and mention 
of the grant of the patent: 
10.06.1998 Bulletin 1998/24 

(21) Application number: 94117933.5 

(22) Date of filing: 14.11.1994 



(51) IntCI. 6 : A61B 17/00 



(54) Prosthetic device for interatrial septal defect repair 

Prothesische Vorrichtung zum Reparieren von Septumschaden zwischen den Vorhdfen 
Dispositif de proth&se pour malformation septale entre les oreillettes 



00 

CM 
CM 
CM 

in 
to 

CO 

o 

Q. 
LU 



(84) Designated Contracting States: 
DE FR GB 

(30) Priority: 26.11.1993 J P 321353/93 

(43) Date of publication of application: 
31 .05.1 995 Bulletin 1 995/22 

(73) Proprietor: NISSHO CORPORATION 
Osaka-shi, Osaka-fu (JP) 

(72) Inventors: 

• Koike, Kazuyuki, Dr. 
Suginami-ku, Tokyo (JP) 



• Kishigami, Yoshikazu 
Otsu-shl, Shiga-ken (JP) 

(74) Representative: 
Kraus, Walter, Dr. 

Patentanwdlte Kraus, Weisert & Partner 
Thomas- Wimmer-Ring 15 
80539 Munchen (DE) 



(56) References cited: 
EP-A- 0 474 887 



EPA- 0 541 063 



Note: Within nine months from the publication of the mention of the grant of the European patent, any person may give 
notice to the European Patent Office of opposition to the European patent granted. Notice of opposition shall be filed in 
a written reasoned statement. It shall not be deemed to have been filed until the opposition fee has been paid. (Art. 
99(1) European Patent Convention). 



Printed by Xerox (UK) Business Services 

2.16.3/3.4 



EP 0 655 222 B1 



Description 

The invention relates to a prosthetic device to 
occlude an opening present in a defective interatrial 
septum, the device comprising a flat occluder to close 
the opening present in the septum. 

More generally, the invention relates to a prosthetic 
device used in the repair of interatrial septal defects. 
More particularly, it relates to a prosthetic device which 
will be brought in an endermicai and transvascular man- 
ner through a catheter and up to a defective opening of 
a septum present between the right and left atria. 

In 1976, King and Mills reported their treatment of 
an interatrial septal defect [JAMA . 235. 2506 (1976)]. In 
this first successful case wherein a prosthetic device 
was brought through a catheter up to the septum in an 
endermic-transvascular manner, they used a pair of 
umbrella-shaped disk members which were disposed in 
the right atrium and left atrium, respectively. A tool 
employed in their operation was an assembly of a cen- 
tral wire and two catheters coaxially combined with one 
another The disk members sandwiching the septum 
were fixed one to the other to close the defective open- 
ing thereof. It is noted, however, that their device was so 
large in diameter and the disk members were so stiff 
that this operation could not be performed on young 
children, particularly not preschool children. Rashkind, 
who had tried to provide a smaller-sized device, 
reported in 1977 his successful clinical procedure per- 
formed on a young child patient [Circulation. 67, 71 1 
(1983)]. He used a clogging material of the single- 
umbrella type having hooks. The hooks, however, were 
highly likely to cause a jamming of the umbrella-like 
material, wherein the clogging material once opened 
within a heart could never be displaced therein or 
removed therefrom. In such an event, doctors would 
have to perform open heart surgery. He then proposed 
an improved device comprising two umbrella-shaped 
members united integrally with each other, and this 
device has been widely used in the clinical treatment of 
the unclosed ductus arteriosus. 

On the other hand, Lock, who had improved Rash- 
kind's device of the double and integral disk type, added 
a coiled spring to an intermediate portion of each of 
eight stainless steel ribs. The two disks capable of 
tightly overlapping one another can now firmly grip a 
thin septum present between the atria. Hhas filed a pat- 
ent application for his improved system (see EP 0 541 
063 A2). Lock's device having the umbrella-like disks 
resembling as a whole a clam, viz. one species of 
Bivalvia, is called a "clamshell umbrella". A long sheath 
of the 1 1F type catheter is inserted into a patient's fem- 
oral vein, so that Lock's device can be used for any 
patient who weighs 8 Kg or more. Thus, Lock's method 
is virtually the first clinical success in the surgical rem- 
edy of interatrial septal defect wherein endermic-trans- 
vascular catheters are used. 

Some parts such as hinges and arms of the stain- 
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less steel ribs in Lock's umbrella were, however, found 
broke soon after arrangement in the patient's heart, due 
to metal fatigue or deterioration in strength occurring in 
vivo . Therefore, the clinical testing was interrupted 

5 recently in the U.S.A. and in Japan. Further, it is almost 
impossible for Lock's umbrella to be placed coaxially 
with the opening in the defective septum. In order to 
compensate for an offset of the umbrella from the center 
of the opening, the former must be twice as large as the 

w latter, increasing the number of stainless steel ribs 
required. 

Furthermore, a prosthetic device of the type men- 
tioned in the beginning is known from EP-A-474 887. In 
this device the flat occluder for closing an opening 

15 present in a defective interatrial septum consists of a 
pair of patches each comprising a flexible, foldable 
annular frame and a piece of cloth stretched over and 
fixed to the frame. These patches are arranged so as to 
face each other and sewed together by a thread in such 

20 a manner that as the thread led out of one of the 
patches is drawn, the patches are moved to approach 
each other. 

An object of the present invention, which has been 
made to eliminate the described drawbacks, is to pro- 
25 vide a novel prosthetic device that can be placed on a 
defective interatrial septum in an endermic-transvascu- 
lar manner to thereby permanently occlude an opening 
in the septum. 

This object is solved by a prosthetic device of the 
30 type mentioned in the beginning, which according to the 
invention is characterized by comprising further 

at least two clips for firmly gripping peripheral por- 
tions around the opening; and 
35 at least two fastening means for securing the clips 
to the flat occluder. 

The flat occluder may be a piece of fabric selected 
from the group consisting of a woven fabric, a knitted 

40 fabric and a nonwoven fabric, all the fabrics being bio- 
compatible (non-reactive, non-thrombotic and prefera- 
bly, suitable substrates for deposition of collagen). 

The occluder may have a rim integral with and 
extending around the occluder. 

45 Each fastening means can include a string having a 
distal end which is secured to the occluder at a periph- 
eral portion thereof facing the clip, the means further 
including an elongate body which extends to the clip 
and forms a return path to the peripheral portion of the 

so occluder so as to penetrate an aperture formed therein. 
Alternatively, each fastening means can include a 
pair of pieces fitting one in another or screw-threaded 
pieces mating one another. 

55 BRIEF DESCRIPTION OF THE DRAWINGS 

In the drawings showing an embodiment of the 
present invention, 
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Fig. 1 is a plan view of a prosthetic device provided 
in the embodiment and comprising clips; 
Fig. 2 is a cross-sectional view showing one of the 
clips which has gripped a peripheral portion around 
an opening present in a defective interatrial septum; s 
Fig. 3 is a cross section of an operative catheter 
carrying the clip; 

Figs. 4 and 5 illustrate a modified example of the 
operative catheter carrying at its distal end, for 
example, two modified clips; and 
Fig. 6 is an enlarged drawing near the round recess 
in Figure 2. 

DETAILED DESCRIPTION OF THE INVENTION 

An embodiment of the present invention will now be 
described referring to the drawings, wherein a pros- 
thetic device is provided. This device shown in the draw- 
ings comprises: clips 1; knobs 2; strings 3; apertures 4 
in occluder 5; an operative catheter 6 for operating the 
clips; an elongate inner catheter 7; heads 8 of the 
knobs; round recesses 9; and a rim 40. 

In the embodiment shown in Fig. 1 and Fig. 6, the 
prosthetic device comprises the occluder 5 which is 
generally round and has a ring-shaped reinforcing rim 
40. Each of the four strings 3 penetrates the corre- 
sponding one of four apertures 4. The strings 3 are held 
by small bores 10, which are formed through the heads 
of knobs 2 extending from the clips 1 . A distal end of 
each string is a loose knot thereof or is engaged with a 
discrete retainer located at a side of the occluder 5, at 
the reverse side of clip 1 to the occluder 5. Another end 
or proximal portion of each string 3 forms a return path 
1 1 to extend through the aperture 4 or a portion adja- 
cent thereto of the occluder 5. The proximal portions 
further advance backward through the elongate inner 
catheter 7 and beyond its proximal extremity. Thus, the 
four return paths 1 1 may be pulled one by one so that 
the occluder 5 moves towards the clips 1 , until firmly 
adjoined thereto to close an opening present in a defec- 
tive interatrial septum. Each retainer (not shown) in Fig. 
1 may have the round recess 9 formed in the peripheral 
edge of the occluder 5 as seen in Fig. 2. The recesses 
fit on the heads 8 of knobs 2 extending from the clip 1 . 
The peripheral edge of the occluder will be anchored in 
this manner by the knob heads to the dips gripping the 
defective septum. The occluder 5 thus secured to the 
septum will close the opening thereof. 

The ring-shaped rim 40 shown in Fig. 1 is attached 
to the peripheral portion of the flat occluder 5 so that it 
can readily be fixed on the portion around the opening 
present in the defective septum. Alternatively, the rim 
may be formed using a suturing thread to hem a piece 
of a woven, knitted or nonwoven fabric. The size of the 
occluder 5 must be at least 105 %, or more preferably 
1 1 0 - 1 50 % by area of the opening in the defective sep- 
tum. 

Fig. 2 illustrates one of the clips shown in Fig. 1, 
when it has just gripped the peripheral portion around 
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the opening present in the defective interatrial septum 
20. Fig. 6 is an enlarged drawing near the round recess 

9 in Figure 2. Each clip 1 comprises a gripping portion 

13 and the knob 2, which in turn comprises a sliding rod 

14 and the head 8. Each string 3 penetrating the small 
bore 10 in the head 8 is held thereby and is displaceable 
relative thereto. The string 3 has a distal end which has 
passed through the aperture 4 of the occluder 5, and 
then through a bore 15 opened through a bottom of the 
round recess 9 so as to terminate as a knot 16 located 
outside the recess. On the other hand, the return path 
1 1 of the string is held movable through the small bore 

10 in the head 8, penetrates the aperture 4 or an adja- 
cent portion of the occluder 5, and then penetrates the 
bore 15 in the bottom of recess 9. A proximal end of the 
return path extends backward through the elongate 
inner catheter 7 and protrudes from its end opening. 
The head 8 of the knob 2 will thus be fitted in the round 
recess 9 so that the occluder 5 is tightly combined with 
the dips 1 gripping the periphery which surrounds the 
opening in the defective interatrial septum. 

The flat occluder 5 as the principal part may be a 
piece of fabric, a film, a porous sheet, or a composite 
material thereof, so long as the are biocompatible. The 
material may be made of synthetic polymers including a 
polyester such as polyethylene terephthalate; a polyde- 
fin such as polyethylene and polypropylene; a polya- 
mide such as Nylon 6 and Nylon 66; a fluoride resin 
such as polyethylene fluoride and polyvinyl idene fluo- 
ride; a chloride resin such as polyvinyfidene chloride; 
and a polyurethane. Alternatively, the material may be 
made of a semi-synthetic resin such as a cellulose 
derivative; or a natural fiber. The rim 40 secured to the 
periphery of the occluder 5 may be made of a metal, a 
ceramic or a synthetic resin. Preferably, the rim is made 
of a super-elastic alloy such as Ni-Ti alloy and Cu-AI-Ni 
alloy. 

The string 3 including its return path 1 1 may be a 
natural or synthetic suturing thread or a biocompatible 
monofilament. 

Fig. 3 shows the operative catheter 6 which carries 
at its distal end the dip 1 . The gripping portion 13 of the 
dip consists of a pair of scissors-shaped pieces each 
having at its basal end a small slot 18, and a pivot 17 in 
a sliding engagement with the slots. A basal end of each 
small slot 18 is formed as a retaining recess 19 to lock 
the pivot. The pivot 17 irreversibly fits in the retaining 
recesses 19 when the scissors-shaped pieces grip the 
peripheral portion around the opening present in the 
septum. Once the sdssors-shaped pieces grip the 
peripheral portion, the pivot 17 can no longer slide 
within the slots 1 8 so as to open the pieces. This pivot is 
integral with the knob 2 and is a distal end of the sliding 
rod 14 thereof which has at its proximal end the head 8. 
Thus, an operation to close the scissors-shaped pieces 
is the pulling of the string engaging with the small bore 
10 in the head 8, to thereby displace the sliding rod 14 
of the knob 2 and consequently cause the pivot 17 to 
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slide backward in the slots 18. 

The gripping portion 13 of the clip takes its position 
outside the distal end of the operative catheter 6 which 
operates the clip. The knob head 8 of the clip takes its 
position inside said distal end. The sliding rod 14 con- 
necting the gripping portion 13 to the head 8 slides in a 
guide slot 21 formed in the distal end and longitudinally 
of the catheter 6. An escape zone 22 is formed integral 
with and at the rear end of the guide slot 21 which is of 
a length corresponding to the sliding rod 14. Thus, the 
knob 2 will disengage from the operative catheter 6. 
when twisted or otherwise rocked within the elongate 
inner catheter 7 after the knob head 8 is retracted into 
the escape zone 22. 

In use of the prosthetic device to close an opening 
present in a defective septum, a fistula of a desired 
diameter will be formed at first in a vein wall. A thinner 
tube and then thicker tubes will be used for this purpose 
in a manner as shown, for example, in Japanese Unex- 
amined Patent Publication No. 3-195533. An outer cath- 
eter of the largest diameter will be placed through the 
fistula. An elongate inner catheter 7 is subsequently 
inserted into the outer catheter until it reaches a 
patient's heart via the femoral vein. A contrast medium 
may be supplied through the inner catheter so as to 
obtain a visual X-ray image to determine the position, 
size and number of the openings in the defective intera- 
trial septum. Additionally or alternatively, an echo- 
graphic transmitter may be set in the patient's 
esophagus or in the inner catheter, to take an ultrasonic 
tomographic image to determine the position of said 
openings. 

Subsequent to this determination, an end of the 
elongate inner catheter 7 is directed to the defective 
interatrial septum. Then, an operative catheter 6 is 
inserted in the inner catheter as shown in Fig. 3. Each 
clip 1 carried by a distal end of the operative catheter 6 
is manually operable therethrough. In detail, the clips 1 , 
the number of which is for example four as shown in Fig. 
1, is operated each by the string 3 and the return path 
11 thereof. Thus, the respective peripheral portions 
around the opening in the septum are firmly gripped by 
the clips. The operative catheter 6 is then removed out 
of the elongate catheter 7, so that the distal ends of 
strings 3 respectively engaging with the clips 1 are 
inserted through the apertures 4 of the occluder. Subse- 
quently, the occluder 5 is placed into the elongate cath- 
eter 7, and the return path 11 of each string is pulled 
backward so as to locate the occluder 5 closest to the 
clips 1 . The distal ends of the strings 3 inserted through 
the apertures 4 of the occluder 5 have loose knots. 
These knots are then unfastenably tied to the return 
paths 11, thereby permanently securing the occluder 5 
to the clips 1 . After the occluder 5 has closed in this way 
the opening in the defective septum, an excessive prox- 
imal end of each return path 1 1 of the string is severed 
and removed from the remainder thereof. 

In operation, the distal end of operative catheter 6 



travels into a distal region of the elongate catheter, with 
the gripping portion 13 of clip being closed but not 
locked closed. The gripping portion thus takes its posi- 
tion adjacent to the opening of the defective septum, 

5 and an operator subsequently pulls the return path 1 1 of 
the string. As a result, portion 13 seizes the periphery 
around the opening, and simultaneously the pivot 17 
snaps in the aligned retaining recesses 19 at the ends 
of small slots 18. At this stage, the knob head 8 of the 

w clip 1 is in the escape zone 22 and is released from the 
operative catheter 6, which in turn is subsequently with- 
drawn from the elongate inner catheter 7. It will be 
understood that at this stage one end of each string 3 
protruding outwardly of the fistula is still outside the 

15 patient's body. The string end penetrates the aperture 4 
in the peripheral edge of the occluder 5, such that it 
extends through the bore 15 formed in the bottom of 
round recess 9 which is located opposite to the clip. The 
knot of the string protruding outwardly from the bore 15 

20 immovably engages with the outer surface of the recess 
bottom which the bore penetrates. On the other hand, 
the return path 1 1 of this string lying through the small 
bore 10 in the knob head 8 is also guided through the 
aperture 4 so as to penetrate the other bore 15 in the 

25 bottom of round recess 9. The proximal end of the 
return path 11 is located outside the inlet of the fistula 
and therefore can be pulled by the operator. 

The above description has been made taking as an 
example one string penetrating one aperture 4 in the flat 

30 occluder. However, the generally round occluder 5 has 
four apertures 4 arranged along its periphery, as shown 
in Fig. 1. Correspondingly, four strings 3 and four return 
paths 11 thereof respectively penetrate those aper- 
tures. The four return paths 11 are pulled together to 

35 insert the occluder 5 accompanied by the strings 3 into 
the elongate catheter 7, until the apertures 4 reach the 
knob heads 8 of the dips 1 . By further pulling the return 
paths 11, the knob heads 8 are fitted in the round 
recesses 9 in the occluder 5 arranged opposite to the 

40 clips 1 , in a manner shown in Fig. 2 such as to urge the 
occluder towards the clips until it closes the opening in 
the defective interatrial septum. As a final step of this 
operation, a cutter with a scissors-shaped end will be 
put into the elongate catheter 7 in order to sever the 

45 excessive length of string from each return path 1 1 . 

Fig. 4 illustrates a modified operative catheter simi- 
larly having clips. Each clip 25 is in its horizontally 
opened state at the distal end of the catheter 26. Hinge 
portions 27 of upper and lower arms of the clip 25 com- 

so prise a ratchet mechanism which allows the arms to 
make a one-way motion towards each other to close the 
clip. An end of a string 29 is fixed on the hinge portion 
27 of the upper arm 28. When the string is pulled, the 
upper arm 28 rotates towards and overlies the lower 

55 arms 30 to provide a hook 31 for gripping the periphery 
of the opening in the septum. A bore 32 for holding the 
string 3 opens through the proximal region of the hinge 
portion 2. One end of the string 3 extends through one 
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of the apertures 4 in the occluder 5 to form a knot which 
anchors the string to the occluder. The operative cathe- 
ter 26 for operating the clips has at its distal end a win- 
dow 33 where the upper arm 28 of the clip 25 rotates. 

In operation, the operative catheter 26 takes a posi- 
tion in the elongate catheter 7 such that the window 33 
is located outside the distal end of elongate catheter 7. 
The lower arm 30 of clip 25 is positioned near the defec- 
tive septum, before the strings 29 attached to the hook 
31 are pulled. The upper arm 28 will thus rotate to over- 
lie the lower one 30 to thereby grip the periphery around 
the opening present in the septum. In Figs. 4 and 5, two 
clips 25 are shown in connection with the operative 
catheter 26, though it normally carries four clips and 
one fiat occluder 5. Those clips 25 are operated one by 
one in the mariner described above to grip the periphery 
20 around the opening present in the septum. Subse- 
quently, the return paths 11 extending through small 
bores 32 formed in the clips 25 are pulled backward so 
thai the flat occluder 5 moves towards the clips. Thus, 
the occluder 5 fastened in this manner to the clips tightly 
closes the opening in the septum, before finally remov- 
ing the excessive lengths of each return path 1 1 and 
each string 29. 

In summary, the prosthetic device comprises the 
h flat biocompatible occluder 5, and clips cooperating with 

the occluder, wherein the clips grip the septum periph- 
ery around the opening and cause the occluder to come 
into alignment with and close the opening. There is no 
problem of setting the occluder offset with respect to the 
center of the opening, unlike the prior art device com- 
prising the two umbrella-shaped sheets. It is also not 
necessary to use an occluder twice as large as the 
opening, and there is no fear of breakage of springed 
ribs due to deterioration or fatigue thereof because the 
present device does not comprise any springed rib. The 
prosthetic device provided herein can be applied to the 
defective interatrial septum permanently and easily in 
an endermic-transvascular manner. 

Claims 

1 . A prosthetic device to occlude an opening present 
in a defective interatrial septum (20), the device 
comprising a flat occluder (5) to close the opening 
present in the septum (20), 

characterized by comprising further 

at least two clips (1) for firmly gripping periph- 
eral portions around the opening; and 

at least two fastening means (3) for securing 
the clips (1 ; 25) to the flat occluder (5). 

2. A prosthetic device according to claim 1 , character- 
ized in that the occluder (5) is a piece of fabric 
selected from the group consisting of a woven fab- 
ric, a knitted fabric and a nonwoven fabric, the fabric 



being biocompatible. 

3. A prosthetic device according to claim 1 or 2, char- 
acterized in that the occluder (5) has a reinforcing 

5 rim (40) extending therearound. 

4. A prosthetic device according to claim 1, 2 or 3, 
characterized in that each fastening means is a 
string (3) having a distal end which is secured to the 

10 occluder (5) at a peripheral portion thereof, the 
string (3) extending through an aperture (4, 15) 
formed in the peripheral portion. 

5. A prosthetic device according to claim 1, 2 or 3, 
15 characterized in that each fastening means is a pair 

of pieces (8, 9) fitting one in another. 

PatentansprQche 

20 1. Prothetische Einrichtung zum VerschlieBen einer 
Offnung, die in einem defektiven interatrialen Sep- 
tum (20) vomanden ist, wobei die Einrichtung einen 
f lachen VerschluB (5) zum VerschlieBen der in dem 
Septum (20) vorhandenen Offnung umfaBt, 

25 dadurch gekennzeichnet, daft sie werter folgendes 
umfaBt: 

wenigstens zwei Hartevorrichtungen bzw. 
Klemmen bzw. Klammern bzw. Clips (1) zum 
30 festen Greifen von Umfangsteilen bzw. -berei- 

chen urn die Offnung herum; und 

wenigstens zwei Befestigungsmittel (3) zum 
Befestigen der Haltevorrichtungen bzw. Klem- 
35 men bzw. Klammern bzw. Clips (1 ; 25) an dem 

flachen VerschluB (5). 

2. Prothetische Einrichtung gemSB Anspruch 1, 
dadurch gekennzeichnet, daB der VerschluB (5) 

40 ein Teil aus Textilerzeugnis ist, das ausgewahtt ist 
aus der Gruppe, die aus einem gewebten Textiler- 
zeugnis, einem gestrickten bzw. gewirkten Textiler- 
zeugnis und einem nonwoven bzw. ungewebten 
Textilerzeugnis besteht, wobei das Textilerzeugnis 

45 biokompatibel ist. 

3. Prothetische Einrichtung gemaB Anspruch 1 Oder 
2, dadurch gekennzeichnet, daB der VerschluB (5) 
einen verstarkenden Rand (40) hat, der sich urn 

so denselben herum erstreckt. 

4. Prothetische Einrichtung gemaB Anspruch 1, 2 
oder 3, dadurch gekennzeichnet, daB jedes Befe- 
stigungsmittel ein Strang (3) ist, der ein distales 

55 Ende hat, welches an dem VerschluB (5) an einem 
Umfangsteil bzw. -bereich desselben befestigt ist, 
wobei sich der Strang (5) durch eine Offnung (4, 
15) erstreckt, die in dem Umfangsteil bzw. -bereich 
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ausgebildet ist. 

5. Prothetische Einrichtung gemSB Anspruch 1, 2 
Oder 3, dadurch gekennzeichnet, daB jedes Befe- 
stigungsmittel ein Paar Teile (8, 9) ist, die ineinan- 5 
der passen. 

Revendications 

1. Dispositif de proth&se destine k obstruer une w 
ouverture prGsente dans un septum interatrial (20) 
dSfectueux, le dispositif comprenant un dispositif 
d'occlusion plat (5) destin6 k boucher I'ouverture 
pr6sente dans le septum (20), 

caract6ris6 en ce qu'il comprend en outre : 15 

au moins deux clips (1) destines k saisir ferme- 
ment des parties p6riph6riques entourant 
I'ouverture ; et 

au moins deux moyens d'attache (3) destines k 20 
fixer les clips (1 ; 25) au dispositif d'occlusion 
plat (5). 

2. Dispositif de prothSse selon la revendication 1, 
caract6ris6 en ce que le dispositif d'occlusion (5) 25 
est une pifcce de tissu choisi k partir du groupe 
constitug d'un tissu tiss6, d'un tissu k maiiles, et 
dun tissu non tiss6, le tissu 6tant biocompatible. 

3. Dispositif de prothgse selon la revendication 1 ou 2, 30 
caract6ris6 en ce que le dispositif d'occlusion (5) 
comporte un rebord de renfort (40) s'&endant 
autour de lui. 

4. Dispositif de proth^se selon la revendication 1 , 2 ou 35 
3, caract6ris6 en ce que chaque moyen d'attache 

est un f il (3) dont une extr£mit6 distale est f ix6e au 
dispositif d'occlusion (5), au niveau de sa partie 
p6riph6rique, le fil (3) s'6tendant k travers une 
ouverture (4, 15) form6e dans la partie p6riph6ri- 40 
que. 

5. Dispositif de proth&se selon la revendication 1 , 2 ou 
3, caract6ris6 en ce que chaque moyen d'attache 
est une paire de pieces (8, 9) s'introduisant I'une 45 
dans I'autre. 
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